Anti-tumor and immunomodulatory activity of iron hepta-tungsten phosphate oxygen clusters complex.
Polyoxometalates (POMs) have attracted a considerable attention due to their unique structural characteristics, physicochemical properties and biological activities. In this study, iron hepta-tungsten phosphate oxygen clusters complex Na12H[Fe(HPW7O28)2]·44H2O (IHTPO) was synthesized and evaluated for in vitro cytotoxic activities on human hepatoma HepG2, leukemia K562, lung carcinoma A549, and large cell lung cancer NCI-H460 cells, therapeutic efficacies on mice transplantable tumor, and immunomodulatory potentials on the immune response in tumor-bearing mice. IHTPO exhibited lower in vitro cytotoxic activities against four human tumor cell lines, with the IC50 values being higher than 62.5μM (ca. 300μg/ml). IHTPO, however, significantly inhibited the growth of S180 sarcoma transplanted in mice. It was further showed that IHTPO could not only significantly promote splenocytes proliferation, NK cell and CTL activity from splenocytes, but remarkably enhance serum antigen-specific IgG, IgG2a and IgG2b antibody levels in S180-bearing mice. IHTPO also significantly promoted Th1 cytokines IFN-γ and IL-2 production, and up-regulated the mRNA expression levels of IFN-γ, IL-2 and Th1 transcription factors T-bet and STAT-4 in splenocytes from the S180-bearing mice. These results suggested that IHTPO significantly inhibited the growth of mice transplantable tumor, and that its in vivo antitumor activity might be achieved by improving Th1 protective cell-mediated immunity. IHTPO could act as antitumor agent with immunomodulatory activity.